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CO 






1 

lit 2 ] rnire^ o y ^ u"</uiEasw:, 

^MJ^^i: *r*tor <h tftttitSv'U >-a ^ 
■frS n <ir (c J: 19 miH**«HB*5x ^i^-ht^l^^: 

[ft jRiie ] Htjfs^ ^ a u — is a ^rvMc^ti^ 

b y$ i"</\'mfttttf&mb%m^x, mis7/u=fyx 

^ U — v-3 >^y£ 0 

[fi3t*l7 ] mjffi^ b u-^/ufaii!^ ^ b ^ ^ t^x/u 
ffjfE^ b 5, * u^/HB»«>miB* d ^ ^ ¥ffiattffi»» 

[»**9] y x\AfBM£ , 
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miar/u^ y x^ibss* , ftifa^ b ^ ^ u-<;ufsizl!^ , 
mj ts r t u ^/naas £ , mia 7 /u y x a iem tc^ 4 

1 0 ] fttjia^ b y $ u^/utrntemg-*^^, 

[0001] 

XjMe^^t r t U'^i'fEM^ (7>Pflr-^^: ^ i^— v- 3 

1/ fju & ±f$ b T 7 dT ]) X ^ *: £5 & (CX 12 !£#ffl K 

[0002] 

^nSo SB8ftSI©Rtt7o-tt, CKfioJ: 9 ^ 

^i/-i/ 3 yii, Hi 3 (a) , (b) {c^^tb^J: 
10 1 T-W, ^D^^^b^^ 9 Jt^v-^ =2. — 

^ zi. U — iy 3 V^e^'/l/ 1 0 2 COS/ ^ a l"" — ^> 3 Vl^ff £> 

40 \s"<}Vi/ % zl is — is 3 V^ev^/U 1 0 lWv'^a 3 
[0 0 0 3 ] r COJ: 3 if^l/^^^al/-v'ay 

^e-xVu 10URT i/^v^ ^ a. \s— is 3 v^e^Vi- 1 o 
v^bf-di^-^v'^x a a v-3 yic^j ^Sts: 



it 



3 

[0 0 0 4 ] L£>U If^tfjE^v'^aL— i/aV^rtT 
5«-8\ foZ>#tM t 1 3&>fete<Z5*>5B#*| t 2 OPfl^:^{C 

[ooo5] z<n£otmm&iK&:-rz&ffitLx. m 

&5tt*l£<zHIH(fe ■ v' S a — v' a v^^A-of^T^ «9 
fr, ' mmw- 5-61934 #\ f^^c ntyijjfras/ a u 

— ^WI ZDOMj (fiM^§S5 7 0^1^, 
1 9 9 8) T?*Dfe*l,T^6 0 ^CCB!**ixTl^SJt) 

xT^^i/-^, R T U"<yUv' ^ 3. U — ;X a y^f;!/ 

Sflftf, ^i¥7 - 1 1 0 8 2 6 #T-£aib*lT^£ 0 £ 

- 2 6 1 0 0 2#tt, *>S®KlBaflJS:*:^t#^T-tOll 

[0 0 0 6 ] Lj&>U ft^lE^l^^u^V^nS**© 

x 5 m 1 at 1 {c^-r^iaM^^ £*tT^fti#> u^ura 

[0 0 0 7 ] #3gBJ?#te, ct 5 tefitS©a4i7)t» 

^U^/ufBizK^ r T U^uiE«fr*^nfc**J$"f 5 

7 l:A^) LTIfrfN i^^l-^ ^ ^ u — v- 3 v^tvu 



2001-109788 
— v-3 RT U"</i^>s aiz-i/a ^^af/S^KST^ 
Sr»3Bbrt^S 1 -0 5 7 0 4 0^ 

#) . 

[0 0 0 8 ] r C0£ 5 3- — v'a >-^-fe^J:5 v' 

4S^nsffi*©RT i^^/uia^i^, y-^ffcsr^ 

^/K*^^ 3 u — v-3 fr&^tfev^v £. t)»*ffl(c 

[0 0 0 9 ] 

[*Wj&«W*LJ: 5^i-SKJB] T/u 
-5^r, r/u^y XAfa^ov-^ 3 19 t>ct 

t)ffi*IB{C, RT a. — v-3 ^et 

«9 «t 19 I5I(:^; ^^ht6 ^ £frX-£ Sv'^l/ 

[0010] 

14 , ft ^5 1 a« co ft <t % ft <o mmx n mmm <d 

[0011] «P|i: t tSv'; 3. u — v^3 ^^^Vkt^IS 
(3) n 5/ ^ </ufS£K (8) CfitifttSr 

toffittittsi t(4, r^^yXAfBM (3) 



(4) 



ttftflMStt, ^ n y ^ U^E»t?*?5 ^ n jx ^ l/^/u 
^Saix-* (8) <h It, 
£l-5SBfc,fcD*S£*xr^S 0 \s is x# 

^l5fl?#i§r-&>6 0 

[0012] ^ u y 9 U"</u|aaW:, StK<£> 5 ^>^H#: 
£ Lr*f§{t;£*x£o 

[001 3 ] #&93*-cfc6 a ^ 3 v^-fVH*, 

M^sia «?iaas**ifc^e i^/uiaje ( 8 ) 

^(D? p y? i^/ufEMSc^j&^sr^^ y x^te 
» (3) t36«*KS-r«»*S* ( 2 2, 2 3) <h£^fro 

[0014] *^«|CJ;5^^ U— v'a ^ £ 
CD<£ 5^v-^ 3- Is — is* l/^^fjls^R^^X^iL? n y? 

SrtojBSlcJ^r, 7Vu=/yXj£>|E» (3) £^ 
/Hc«££ix5* n i^^lB»£#J«*£&ffl^r, 

[0015] ttSlc^^v'^ =«. u— v'a y^fyu^i 

f&jrmte. &m<Dfflm<oTT\ r/u^yxAiaa (3) 

S:^ n -x^r ix^/HEas (8) l:Mftt5^i^, 
t^Mftt^Cilj:, 7VU=f y XAfESS (3) (Dffifft J<? 

«g£^*icr£;i ^d^i/^e« 

(8) tt, ^COgj^CO 5 oCOlg^U^^OP^tD&S l 

£•££15*!* SHE*., ?*y?w</umm IS) t ~~ 

? v y ? l"<;UtZj& (8) <D*>ib<Dl<"isX# (Regl 
— 5) {^IS-r^ l^**lSjS£^**JSS* ( 2 2, 2 3) 
Srf^fiSc-rsn^i:, * d ^ * U"<^1B* (8) a y 



/u^yXA|E»ffi#*«*M-5£ ^b^i^A- 
1B» (8) p y^^ffi^tttta^J^iB^nfi^Wtft 
lliW^ofc l/v^^^ia^^O U-S?*^ (Reg 
1-5) o^ftffi (R) $ri^tS^i:^^Oo r.co 

[0016] *«|S{CJ:6^^ 3. I" — v'a V^rvHS, 5<? 
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e 

T/U^yXAfSM (3) t, T^=f]) X'jUfBil! (3) £ 

ni**W N RT^;HBiH (17) r/i^y 

XAiaa (3) £ 0 fctt*ftaMS< , lo, RT^;u 
E« (17) J: «9 tft«*^SS^^ n y? U"</UlEi£ 
(8) ^ p 5/ ^ U"</U1B» (8) tt7^yX 

(3) 3b»b^B -x^mffiri »ifi» Six siait-e 
r^^yxAisa (3) ^ p ^ u^/ufa** 

( 8 ) £ , R T u^/ufB^ (17) £13, ^ p s/ ^ U"< 
^ffi^ (8) iC^*nrlB^Six5 l/^^ (Regl 
-5) <D&%cm (R) ?rMt6 0 roj: 5&**«-J: 
19 , 3 00 t^/ufi8r-^fTtf*«T#Er&£ 0 

[0017] > ^ =l \y- — is a y^r>{i> 7^3 

yx^faa (3) i:, r^^yxAiaa (3) 

tWfi^^P^l/^/HSl (8) ^n^^ 

u^yi/fai$ (8) Piritti-ist^M^D^^r 
££>Wrffi±r-B2a!£*x5 ^^^<o«[j(iaa-c*>So 

fr-t-s— ^coi5^(7>iS«r-feSo r/u=/yx-&iB»j: t» 

rtowffijir i^^#«cHLria»*ixs»ii«i, ^ 
> tra j: y) m^w* v ^ruBicaasnrisiftjBStftfb 

NF3fefi : W^^«&v'^ a ^^"5T|gr-*>5o T/u 

XAlBifiJ: !? t>tt*«3SMft< , to, WRBtt^iglS? 

p s/^r^(7?»rffi±r i^^^^icBauriBM 

^ U — ^^e^/UffllSifi-Bfii^ , Regl 



+ Re g 20J:5I^ 



^ntv^o r/u^yXAtsM (3) {i#:^^^^^A, 

[0 0 18] r 60 ^ 5 {c, i^/u*>JMfei££>WBfc: 
tt, uv^^^oSifN^^ p 2/^*ttT?aixS3E«r3&4»Ar 

[0019] ] 

J*1&mtyt R T i"<sufemM£l<DfflX\ frfcJ-^B y ^ ; 
V><yU«IESB3aiRWfenri^SrL^S:W»i: LT^5. 
^07/^ y XA^fiE^ 1 tt, HI 1 (C7r:£ix£ J; 5 t-s 

t/u^* y x^^fA 2 *>bJgRS;* ixn^Sc r^=f y 

57/l/^yXAfEl3 ^, CB*fiT*ia^^ti S/Wtf' 
A^rA 2 13:, C — p >/^>f 7 J; "9 T/ls=f ] J X'A v- 

ix^o 

[0 0 2 0 ] -^O^ n ;y ^ (x^/U^HE^6 tt, ^p^^ 7 



7 

;viy% a. is — is a y^f^8 t, ^ p y # U^/UCPU 

(2, MC3y/NV7 i licjt y s»*j«*ttriBit 

f&y— /H 2T?fB&£ft5y~/i'&^o^^i^ft:y — 
/H 3 tCi: 9 ^ o 5/ ^ l/^/Uv'^ a. U — is a l/^^r )\/ 8 

*I^fflC^ WW ^ 1 l{dJ;i9C-^ p n^^^4^^i 

n ^ ^ is^jUis ^ n. Ix — ^ a y^f^ 8^0^^ 

[0 0 2 1 ] ^WRTI/^ttEaJl 5li, RTW 

1612. RTL-HDL 1 7 <h > RT^CPU^f 
/H 8 ££>Dfix.T^£o RTL-HDL 1 7 12, 
fifcy-VH 2 lc X r> T/U=t V X A IB* 3**5? 
iX^>o HDL^^aU-^l9li, RTL-HDL 1 7 
£ R T I/^^C PU^f/l^ 18^ frb&ffcZtnTb^&o 
[0 0 2 2] ®2|j:, ^n S y^I/K/^^l/-^ 3 y 

M7p-^iri^ 0 HMfr&fifcS'— 2 t2, ff; 

DLMIl^tlTt^o U^7i?^x7Dy^« 

(1) JHHiftTTfl ^ bttdM i/'^ ^ KR^Kl 

m&<nmi&\^*T—* '**mm\z. «t niit^F sm/ 

Da t a P a th ^-TVl' 2 1 COf^fifc 

(2) SE*^i^^^^«1BMt«^^»«tffc58g*/ 

[0 0 2 3 ] *:*fl\s I /F**2 4(2, *MB'&J5Ry— 

y — /H 3 (2, ^v^U I /FfltS* 2 4 £ F SM/D a t 
a Pa t h^-f>2 1 ^M/U^^/WMf M 

^ ^ U"</1^>^ v'a >^^Vy8fCfB3£^^l,T, 

^ d y p \s^<juis ^ U" — v-3 y^er/L'S £ Stb^^i" 

[0 0 2 4 ] H 3 12, r ^ n ^ ^ y^u^y £ a. \s — is 3 y 

a u-— > 3 y^^vu 8 (2, B u s a. y 3 y^ef 
3 1 ^fttl/^,, Busy;aL^-yay ; ef>3 
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s 

i o 3 4 fcfcft'i o^y-3 5 fc^lBitS 

*^R*f#sn5 i oi-^^Mi, i oy*-y- 

WiSSr^LT^Se ^ n y? l"</lsis* 3. U — v-3 is^r 

^ft#e^^fT9o ^-^^^bb»«r3 3i2, m^^n 

70 5J:5(^ I o isisx? tfe&mn^t £>H«S:IB 

[ 0 0 2 5 ] f-^/^EM3 3(:, S/^a-t — v'a 
y=ryhu-736^giSLT^§o jy^y-^ 3 y 
3>f>n — ^36 12, =l is — ??S>:fcfrib ? n y ? A 
* 3 7 ZgirtTf— ^^EiMB 3 3CD^n^£lo 

■f -om#>z>i%&W}ftm®3 s<om9k»mmm (fsm$ij 

W &jj? 0 is^ zris — isa isziy 3 efrhtti 

jjztiz f sMmmm -§-3 9 12, ^—^^^13*9533 

[ 0 0 2 6 ] 7*— ^^^^IBM^B 33 12, GUI^yhn 
— 7 4 1 llSiltt^, f*-^^^|a»SB 3 312, U- 

n-74 1l:A*^tl5o y "fe ^ hff-^-^v-^ zl v' 
3 y3yhD-7 3 6M^6^ ^^^IB» 

[002 7] 'GUInyhn-74 112, 
J(9 Ml^)y^^i:7;i/^ y XA l/-</ufB3z^{c J; 

If2, J!{c, ^1^111^7/^^ XA y^/u 
E«^j:5y— ^fT*V— ^ff/tt*ffi«»S*2 3^> 

[ 0 0 2 8 ] GUI^yhn- ^41 12, 7/^!jXA 
i^^EaS«I*/T !? >T v K !> 4 2 i: , 7;^yXA 

u^ufB^y— ^sifftT^^^-f y^4 3 ciiir 

y XA U'^ulB^ftflfi*^'? ^ >- K f> 4- 

r*«^5: ^(cj: 9-0##)tc <7>*J-J&^?« 
x.r L^ 5 T/u^y XA u-^</u|E*^^:(OfiSl2, GUI 

3 ^ h p — 7 4 i \z&ntsti&^ ticx k> , 7/^yx 

a L/^</ulBie3E*fll[*^i?-< y 4 2 (C(2, -^{cSiT 
o»»tt1«w*«TW2E*«[3ft***S*tS 0 
[0029] Mt 4 , 7/^yx'Ay^HBiy-^i 



(e) 

9 

Sft^I^ttMtr-, y^ff/WfMS2 3 

*fc*ur, ^^f7>r 
5o Hi-, Gui3yhn-74iii r/i/^y x\aie 

tonus*!*, h^^^^j: 0 if*ia«liW*«liE*« 

[0 0 3 0] TVl^'y XA^HE i'v-^y 1 A ft IC^* ft 5 

^y s y ^KMr-taM £ ftr ^ 6 0 *<d^- K^r^e 

y h »)x7 ^-xVH^m^iA^-y y n [)x7^SlLt^ 
6 0 ^ixb^^p^? ^y^flEil^C3y/^7lc 

y XAy^/u^fE«TfgttiiBtt, TIB (D , (2) 

-t*><ys a y— y a y iW^lcSSffoSo 

(1) /uo|||3SW>tC»^«>*liE 

(2) yxr Acofft3SW*Si^<50^fiE 

[0031] t? u yt? y^^^HE : h v y ^t^-tvl- 

yay^f/^M^ix6c h ?x7^f/Hi, c 
puwv'^ a y— y-3 y ; ef^±^H^y7 h yxcr^ 
LTtt*S££ft, I^^cpu^f«^-f ^ yy 

[ 0 0 3 2 ] (1) )V<r>^ xx y $ y^/K^Sj 

(2) ^^^/a^/KT)^ y^ — y ^CO^B&^fiE (I 

(3) /K ^^oftff^ d ^ 

(4) *ty^7n^©Aat>9 (*+y^aty 

(5) 7^t^(Dlit)^ (/<^C0^^-^, /<^(50h^ 
yifyyayrT^cOAdr s , Da t a , Ma s te 

r , Slave, R e a d / W r i te, Comman 

(6) Bus. Arb i ter <Z>7* ' V X'AGD^fiE 

(7) ^ ^ y / I fco h 7 y ^ ^ 9 <n^M^> K> 

(8) t"— ##±m<DT hrough Put <D&ftt> 5 SO 
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(^--y^.— yuft, ^y>§, yxfA^ft) 
(9) /^7t, ^^y^t^rxoaatD 

do) H«, W«£>j£»fc 9 

(11) 7 Kyx-^y\ jb-t-, b i t itf^^-v^-yu 

(12) *»/jN**tffl*/h*^^Kl(lbfc»^o*a 
h 

(13) h[)x7(7)^ > T'^y? 

(14) ?H*»*(7>StlB&^at> 0 

[0 0 3 3 ] R T y</M&IE : /n — K£^T^-TVMi«S 

m&ifcy—^ftrfffc-f % rt l-hdl ^v^a^ ^ t> 

puw^; a y— y a y^e^Vi/±(c^i^iA^y y h yxn 

T t LTf^i*^ft£o :tl^RTL-HDL^ 

£c pu^t/^hd Lv-^ a u — ^iir-y ^ a h 

(D ^^i- /uco-Y y^ — y x^p^^lE (M 
t k y x , f-fm+n*-* ^ >?mm 

(2) &^^x.—;\s<Dnm? j ^ y^co^iE 

(3) «tt*(D»||BftatD 

(4) r**lR)tf'<* Vf&# 
[0 0 3 4 ] 

^/Ht^^ffi^ll^co^ftl^r^ur^So Hi o ^^-r 

7n-l(:foT, l4(C/7^tl5 7^^!;XAie» 
b^izE-r^ F SM/D a t a P a t h ^E-^/I'EifiXtfia 

y-<yuy ^ a y— y a ^^-^/u^f^^-rs^jSfe^^Tt- 
[0 0 3 5 ] |4lj:, f /u^ y X'jUfEiZ&3. (Bl 2#RB) 

: If© 

H4{C^^tl5T/U^yXAfE^4 ] ^> Jfttta, b, 

f* t >h m P# 5 r. ^ 3&S T? # £ *D 1^ 1 O T? S 

^> 0 H 5 COC lock 1 r*ii a^b (D^JD^ ft-ffl/ \ 
fi^SrXMftA^So Clock C 1 o c k 1 

LtiUtSo Clock 3 fliC 1 o c k 1 , 

2 t m Mf**ffl^t X^lO^ t 2 cO^D^^rtTi/ \ 



s 
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[0 0 3 6 ] — y^i:j:!)l4(07 

3^o^S:gU $»tta, b, 
c, d, X, 12061^5:^^50^' 

#k«rf?5 3&3fa**>5. t^*^*^-ei3, *fci 
oc kl©Sfta, bXVCl ock2©JEftX, c, 
d U'^^fllJJKj-effSttS Reg l^bR e g 5 £T- /0 
£f'J «9 1T5 0 C 1 o c k 3 t 2 t:o^Tll R 

egl^bReg5C03 *> tf> Htli>*$:&^Ml'?&£ffiih 
So ClocklffSa, btlltliTbiir^fcR 
egl, Re g2(j:, C 1 o c k 20Xj}ifHMil 
^(7>rtS^{ftft-t*-5i^l|iS s ^t^fc«>, Clock 2J£*P4 

x-foti&m^®-rz.t&-*!mx~hz> a re -era, cio 

o c k 3 EAfttMSt^El L^T?* 5 R e g 5 £§119 
*C|E3zgL7t>bOd^TfStc:^^iXF SM/D a t a P a t 

[0 0 3 7 ] B8I1 «»/u^^^/4fc1Bffi«»JS:« 

2 13, !5lOT^ix5If C 1 o c k<Z>*J-*S, & 

2*t5o 1 5&0<16 (DClockl/5>Clock3 30 
13, i8Wttll-3CMt5 0 118 <z>#tffii gp-fbU 
5, H6 COC 1 o c k 1 U^^RegliifS 

g4«c, ^^Reg5tidOl^o e ttl3T' 
(3, l/^^Reg2lit2, l/i/^^Re g3!j[X, 

«J*WftB£ LrX£X<Dl'isX?\Z.&1tc<DmV STiift^ 

k) ic&tt SSMft£ ^^^o»iSSr^Lfc<oiiK«:/ ^ 
^^/MfMt2 2T^5 (^rs/^S 
5) o 

[0 0 3 8 1 09*3, y-^fT/JR*ffi«»*S*2 3* 
int DataPath (int a, b, c, d, rest) 
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/7ltl^ 0 Clockl{C^(^«a^b^Df 
(3, H4<7>TyU^yXA|EKj!T*f3 3tTg(:^fc5o CI 
o c k 2l£*3tf5fE£S:c £ d^Offtt, 14 £>7VU=MJ 
XAfSMT-{3 4fTg{C^fc5o C 1 o c k 3 fc&ttSS 
mxt t 2^«I»t)4fTB^Sfc5o *X 
^WbtuS^IBtt, m4<DT/U=f\) XA|BMc0 5^Tg{: 
18 ^H^tCl 9<Z>tMfil~3 13, 15, 116 
©Clockl-3l;»JSt5. ^^J: 5 t: 

7t(7>^, ^ff/*t*fl:«»JS*2 3tfc5 0 ^> 

^Sl^— ^ 1 3 [C^-rvU I /FlSSS 4; , F SM/D a 
t a P a t h^vv^ 1 , ft/l^y^^/WM 
1^12 2, y— ^fT/*tttffi«»JS* 2 3 3&>b, * ^ 

^S7) o ::T\ ^f>I/FlM2 4ll 7^=? 

I*'** j&> <b T ^ ir * ^Ti&Jfe a ^ K U ^ ^*fc*R ^ ^ 
^ f-^^i)Oi^ ECI3, m<D^riS^-~ jut 

[0 0 3 9 ] r ^^DlSffiOR T A 1 6 COR T 

L-HDL17I3> 17 £ 5 C flMB^fiR;^ 

-M 2 J: d gSj£j££;ft,5 0 4**Dy— /um J: ^ 

fifteen 3 fc«><D*n 

»couv>^^^b l oco i^^^SrSRt5ti«>|it) 
^^-Xix^^^j^S-CfcSo ^ — K^T^eirVH3, 

[0 0 4 0]?nj;^ k^v^ ^ a: u — v- a y^e-r a- 8 
13, ^ a y t&tiLXmVE-f&^mt LT^l^^/^cDia 

[0 0 4 1 ] 



static int FSM position; 

static int Regl, Reg2, Reg3, Reg4, Reg5 ; 

if ( rest = = 1 ) { 

FSM position = 0; 

return (0) ; 



(8) 
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} 

switch (FSM position) { 
case 0- 

Regl = a; Reg2 = b; 
FSM posit ion = 1 ; 
break ; 



14 



case 1: 



Reg4 = c; Reg5 = d; 
FSM position = 2 ; 
break; 

case 2- 

Reg5 = a; Reg3 + Reg2 ; 
FSM position = 3 ; 
break; 

case3 : 

X = Reg5; 

FSM position = 0; 

break; 

[0042] C a s e 1 n y $ 1 <DXt s/^JC — Sfe 
U C a s e 2 \$ ? n y 9 2 <D^y- y~7\Z.— RL, Ca 
s e 3I^d^ 3^f^^-aU^5p 

ent i ty FF is 
port ( 

Reset : i n 
Data : i n 
C I ock : i n 
Q :out 

) ; 

end FF; 



Reg3 = Regl + R e g2 ; 



Reg2 = Reg4 + Reg5; 



^ y^f^Cit^rffi^ 5 0 o 5>o 1 r-fc ^ 

[ 0 0 4 3 ] H7Jd»jSi-<5VHDLlB»^, # 

[3&i] 



stdu I ogic ; 

std_ulogic_vector (31 downto 0) ; 
std_u I ogic ; 

std_ulogic__vector (31 downto 0) 



[0 0 4 4] RT^— K!>^ T 153*2 



[»2] 
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15 16 
arch it cture A of FF is 

begi n 

process (Reset , Clock) 
begin 

if (Reset- V )then 

Q <= '0'; 
e I s i f (C I ock' event) then 
if (Clocks V )then 

Q <= Data; 
els if (Clocks X' ) then 

Q <= ' XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX' ; 
end if; 
end if ; 
end process; 
end A; 

[0 0 4 5 ] RTa- K*^ria*i?3 : 1%C3] 
entity MUX is 

port ( 

A :in std_u I og i c_vector (31 downto 0); 
B :in std_u log ic_vector (31 downto 0); 
Se I : i n std_u I og i c ; 

Out :out std_u log i c_vector (31 downto 0) 

) ; 

end MUX; 

architecture A of MUX is 
beg i n 

process (A. B, Sel) 
begi n 

if (Se I- 0' ) then 

Out <= A; 
els if (Sel=' 1' ) then 

Out <= B; 
el se 

Out <= ' XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX' ; 
end if; 
end process; 
end A; 

[0 0 4 6] RT/n- F'r>x7!fil4 : 4 ] 
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ent i ty MUX3 is 

port( 

A :in stdu I og i c_vector (31 downto 0) 

B :in std_u log i c_vector (31 downto 0) 

C :in std_ulogic_vector (31 downto 0) 

Sel :in std_u log i c_vector (1 downto 0); 

Out :out std u log i c_vector (31 downto 0) 

): 

end MUX3; 

[0 0 4 7 ] RT^ — Kr>^Tta^5 : [» 5 ] 

architecture A of MUX3 is 

begi n 

process (A, B, C, Sel) 
begi n 

if (Sel=' 00' ) then 

Out <= A; 
elsif (Sel=' 01' )then. 

Out <= B; 
elsif (sel=' 10' )then 

Out <= C; 
e I se 

Out <= ' XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX' ; 
end i f ; 
end process ; 
end A; 

[0 0 4 8] RT/N-K!?xr|5i6 : [»6] 

entity ADDER is 

port ( 

A :in std u log i c_vector (31 downto 0); 

B :in std_ulogic_vector (31 downto 0); 

Out :out std ulogic_vector (31 downto 0) 

) : 

end ADDER; 

[0 0 4 9 ] RT/^ K^Tf5*£7 ; [f 7 ] 
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architecture A of ADDER is 

begin 

Out <= A + B; 

end A; 



entity DATAPATH is 
port ( 

a :in std_u logic_vector (31 downto 0); 

b :in std_u logicvector (31 downto 0) ; 

c : in std_ulogic_vector (31 downto 0) ; 

d : in std_u log i c_vector (31 downto 0); 

Clock: in std_ulogic; 

Reset: in std_u logic; 

X :out std_ulogic_vector (31 downto 0) 

); 

end DATAPATH; 

[0 0 5 0 ] RT^^K^nei8 ; 20 [3ft 8 J 

architecture A of DATAPATH is 

component FF 

port ( 

Reset : in std_ulogic; 

Data : in std_u I og ic_vector (31 downto 0) ; 

C I ock : i n std_u I og i c ; 

Q :out std_ulogic_vector (31 downto 0) 

) : 

end component ; 

[ 0 0 5 1 ] RT/n- K[>^TfEM9 : [f 9] 

component MUX 

port ( 

A :in std_u I og i c_vector (31 downto .0) ; 

B : In std_ulogic_vector (31 downto 0) ; 

Se I : i n std_u logic; 

Out :out std_ulogic_vector (31 downto 0) 

); 

end component; 



[ 0 0 5 2 ] RTa- Kr>^TfE5$ 10: [»10] 
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component MUX3 
port ( 

A : i n std 
B : i n std 
C : i n std 
Se I : i n std 
Out :out std 

) : 

end component ; 

[0 0 5 3 ] RT/^ K^ZfS^l 1 : 

component ADDER 

port ( 

A : i n std 

B : i n std. 

Out :out std 

) ; 

end component ; 

[0 0 5 4 ] RT^ — KC^TESt! 2 : 
[112] 

component CONTOROLLER 
port ( 



Clock 


: in 


std_ 


u logic ; 


Sell 


:out 


std_ 


_u logic; 


Sel2 


: out 


std_ 


u logic ; 


Sel3 


:out 


std_ 


_u logic ; 


Sel4 


• out 


std_ 


u logic ; 


Sel5 


out 


std_ 


_u logic; 


Sei6 


out 


std_ 


u logic ; 


Sel7 


out 


std_ 


_ulogic; 


Se 18 


out 


std_ 


_u logic ; 


Sel9 


out 


std_ 


_u logic; 



) ; 

end component; 
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ulogic_vector (31 downto 0); 
ulogic_vector (31 downto 0); 
u log i c vector (31 downto 0); 
ulogic_vector (1 downto 0); 
u I og i cvector (31 downto 0) 



[111] 

u log i c_vector (31 downto 0) ; 

iilogic_vector (31 downto 0) ; 

u log i c_vector (31 downto 0) 



[0 0 5 5 ] RT/n— K^TfEMl 3 : 
[^1 3] 
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—Reg 
s igna 
s igna 
s igna 
s igna 
s igna 
s igna 
— MUX 
s igna 
s igna 
s igna 
s igna 
s igna 
s igna 
s igna 
s igna 
— MUX 
s igna 
s igna 
signa 
s igna 
s igna 
s i gna 
s igna 
s igna 
— opei 
s igna 
s igna 
s i gna 
[0 0 5 6 ] R T ^ N — 



ister outputs 
a_out :std_ 
bout :std 
c_out :std_ 
dout :std 
t1_out :std_ 
x_out :std 
select inputs 
a_muxsel :std_ 
b_muxse I : std_ 
c_muxse I : std 
d_muxsel :std_ 
t1_muxsel :std 
add__in1_muxsel 
addi n2_muxse I 
x_muxse I :std_ 
outputs 
a_muxout : std_ 
b_muxout :std 
c_muxout :std_ 
d_muxout : std 
t1_muxout :std_ 
add_i n1_muxout : 
add_in2_muxout : 
xmuxout :std_ 
at or in/out 
add_in1 :std_ 
add_in2 :std_ 
add_out :std 
TfB3z£ 1 4 : 



(13) 

u logic_vector (31 
u logic vector (31 
tilogic_vector (31 
u logic_vector (31 
u logic_vector (31 
ulogic_vector (31 
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down to 0) 
downto 0) 
downto 0) 
downto 0) 
downto 0) 
downto 0) 



u log i c; 

ulogic_vector (1 downto 0); 
u I og i c ; 
u I og i c ; 
u I og i c ; 

std_ulogic_vector (1 downto 0) ; 
std_u I ogic vector (1 downto 0) ; 
u logic; 

ulogic_vector (31 downto 0) 
u log i o_veotor (31 downto 0) 
ulogic_vector (31 downto 0) 
u I og i c — vector (31 downto 0) 
ulogic_vector (31 downto 0); 
std u logic vector (31 downto 0) 
std_ulogic_vector (31 downto 0) 
ulogic vector (31 downto 0); 



u log i c vector (31 downto 0) 

ulogic_vector (31 downto 0) 

u log i c_vector (31 downto 0) 
[$14] 



(14) 
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beg i n 

X <= x out ; 
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L_a_reg : FF port map(Reset, a_muxout. Clock, a_out) ; 
L_b_t2_reg :FF port map (Reset, b_muxout, Clock, b_out) ; 
L_c_reg :FF port raap(Reset, c_muxout. Clock, c_out) ; 
L_d_reg :FF port map(Reset, d_muxout, Clock, d_out) ; 
L_t1_reg :FF port map(Reset, t1_muxout, Clock, c_out) ; 
L_x_reg :FF port map (Reset, xmuxout. Clock, x_out) ; 



L_a_mux 
L_b_mux 
L_c_mux 
L_d_mux 
L_t1 _mux 
L x mux 



MUX port map (a, a out, a_muxse I , a muxout) ; 

MUX3 port map(b, b_out. add_out, b_muxsel, b_muxout) 

MUX port map(c, c_out, c_muxse I , c muxout) ; 

MUX port map(d, d_out, d_muxsel. d_muxout) ; 

MUX port map(add_out, t1_out, t1_muxsel, t1_muxout) ; 

MUX port map(x, x_out, x_muxsel, x_muxout) ; 



L_add_in1_mux :MUX3 port map ( 

a_out, cout, tlout, add_i n1_muxse I , addinl); 
L_add in2__mux :MUX3 port map( 

b_out, dout, t2_out, add_in2_muxse I , add_in2); 



L_adder : ADDER port map (add 
end A; 

[0 0 5 7 ] Z.(D£ 5 *|Ea^tt, h 7tCg8f 

Kic^co&^fa^tea d d e r {c J:5*0»{c:M-t-Siaa5 

[0 0 5 81 Hlltt, T?vzl\) U"</MKiS V — * 
r^sn) , GUinyhc — A-gtf 4 111 

F SM/D ataPath£f533 MPpIi,^*? 
<b. Mt5V^7r^f/^f i 1 e 1. off?** 5 

4) 0 



in1, add_in2, add_out) ; 

[0 0 5 9] 11211 7/U^yXA|a^*(7)ggr^7 

7 I S2l) , GUl3yhn-/^4lll ^ffi^WJ 
ftfiSrF SM/D ataPath^33 l£ H V ^ fr-g: 5 

Uv^^^^^tl^tlR e g 2 £R e g 3r^5C^^ 
H Reg2£Reg3 CDfit^F SM/D a t a P a t 

IT*/Tt5 Ur^S24) 0 J; t> , a.— if 

— tels&xf&^frftfrtiX^Xh, GUI_bT*fj:^n 

[ 0 0 6 0 ] ^ n y ^ ]yy<;V is ^ a. U — is 3 ^^TV^ 
H HI 7 cofi^r^oR T L -H D L ^e-rvMcfcfc^T, 

5<? (1) RTL-HDLtT/Hl ^y^^I^LT 



27 

&&&X*&Z>&, ^p ^ >^#igr-^m$tlS^ n 

ftA^ifii: fefev^p**? ic&^r, — y ^ ^-^/u 

[ 0 0 6 1 ] (2) RTL-HDL^f/Hl ^TO U 

mfc:*k:je*T$*i5 J: 5*£fc£#, * P y$ Is *<;l,is Z 

[0 0 6 2 ] (3) RTL-HDL^fXl 8S3RS<0 

(4) ^ n y$ l/^fri/^ * 1^— v-3 > s ej t /l'T*tti1H$f. 

[0 0 6 3 ] (5) RTL-HDL^fXl 

* l^-v-a y^/l^te^ P y Z mM&tiL<DW}ft<D&& 
[ 0 0 6 4 ] (6) RTL-HDL^f/Hl Ui/* 

<Dftma%m-%m, mmmmrnhn^x^ztK wy 

[ 0 0 6 5 ] (7) RTL-HDL^f/Ht HISO^ 
- F$x-TmV\Z.$Cm<D\i°y hte«*>#»»L 

[0 0 6 6 ] (8) RTL-HDL^f>rtC^)^^t 

[0 0 6 7 ] (9) RTL-HDL^T/Hl t v y $ 
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T*# So 
[ 0 0 6 8 ] 

cfcSS'S au-^g y^-fvK 
^*>fE^<t^<o£j£o;*fSfeii r^^yxA u^^t) 

i:*5o 7;u^ !i i/^ J: D MS^ft < R T i/^< 

70 ^/UlS^tOv-^ a v'a yi: 9 <fc V BGStef S ^ \y 
— h-TZ>^ £&X*$ %o — /RWteiil J: 0*3ffiW"CA>5 
ct >9 !$#McfE3#£ix5^— F'^p^y; a — v-3 >"b 

[11] Bltt, WSWSIH^U^a^ 
[0 2] i2ij:, ^SiaS^^^ay^ 
[13] 1311 2 \s^/\sf%<DWtt<F>K-fy<Ofti&%7F-f 
[B4] H4I4, T/u^y XjUfS^cD^^J^TF-ri^S 
[05] @5i^:, ^Dj/^l/^yl/^^r^a-yy^^ 
[0 6] I6li, ^ p y ? \s^<}V<n isi/xp (dWiVE&tf 
[17] 0 7ii, ^^d<7>/n— F^^rKMSr^-t-Hlie&S 
[0 8] 0811 JRffiS^&S*^ l/^^fM^ 
[119] i9{l ftllMffl^V^tti:^^ 

[no] ii on ^^m^x^Miy^ * u~ v-a 

[nil] inn ^wtc^sffta^^ ^u-v-3 
^ [112] Ii2ii «^(-^;^^iv'^ 

[113] 01311 ^*0OlH3S^^ a 1^—^-3 ^*ife 

^t^7A7n-ir^5 0 

3 —T/u^ y 

g ... ^ p vy J? U^</UfS3$ P ^ U^/UV' ^ ZL i^ — is 
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*1 Simulator 
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CPU 
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1 : i nt 


DataPathCint a, b. c. d) 


2:f 




3: 


X= (a-t-b) ; 


4: 


X=(c+d) +X; 


5: 


return (X) ; 


6:] 
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